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ABSTRACT 
This study investigated two Curriculum Based Measurement data sets with the 
intent of comparing norm and gender differences over time. The original samples 
consisted of elementary students randomly selected for the Prince George School District 
norming project. A sample group of 2200 students was used in 1995/96 and a sample 
group of2225 was used in 2002/03. The measurements were collected by teachers and 
other school district staff in each elementary school during October, January, and April. 
Only the April 1996 and April 2003 scores were used in this study. Descriptive and effect 
sizes for Grades 1 to 7 for the April testing period was generated for CBM measures 
entitled Words Read Correctly, Words Spelled Correctly, and Total Words Written. 
Statistical inferences were made based on plots of 95%confidence intervals placed on 
performance by grade line graphs of groups, years, and genders. The analyses were 
repeated at the tenth percentile mark. In comparing the results, this study documented 
that females continue to score significantly higher than males in reading, writing, and 
spelling, although males have narrowed the gap particularly in the intermediate grades. 
Males have significantly made the greatest gains in reading at almost every grade level 
and both genders have made some gains at the 1oth percentile, with males showing the 
most growth. The comparative data highlights the necessity of renorming studies taking 
place on a regular basis and the continued search for strategies to reduce the differences 
in gender scoring. 
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CHAPTER ONE: INTRODUCTION 
The purpose of this study is to compare the results of two established and 
validated Curriculum Based Measurement (CBM) data sets, one of which was collected 
in 1995/96 and the other collected in 2002/03. This study will document changes in the 
norms of elementary school students from each data set and also compare gender 
differences in reading fluency and written expression fluency as measured by CBM 
variables. Discussion will reflect upon whether differences are consistent throughout the 
elementary grades and whether the gap between the genders has increased, decreased, or 
remained the same over the two time periods. 
Information from Hedekar' s 1997 thesis, Wiltshire' s 2003 thesis, and Cook' s 
2005 project will be cited in the method chapter due to their analysis of the CBM data 
sets. Sources that these authors use that are in this project will be included in the 
reference list. Given the nature of this project, no new references are cited. 
Hedekar' s 1997 thesis used the 1995/96 CBM data set to investigate the 
relationship between scores on achievement measures, the gender of the students, and the 
month in which they were born. Hedekar' s literature review found a consistent gender 
difference, with males scoring lower than females in 12 of 16 studies. No gender 
difference was discovered in 2 studies while 2 other studies did not measure gender 
differences (p.17). Hedekar (1997) found a gender difference favoring females in all the 
analyses for words spelled correctly (WSC) and total words written (TWW) for Grades 1 
through 7. A gender difference favoring females was also found in 14 of 19 analyses for 
words read correctly (WRC) for Grades 1 through 7 in the same report. 
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Wiltshire ' s 2003 thesis also investigated gender differences in the analysis ofthe 
2002/03 data set. Wiltshire ' s literature review included Gambell and Hunter' s (2000) 
survey on gender differences in Canada. In the survey females ' outperformed males in 
provincial exam results in all literacy based courses such as English, French, 
Communications, and Literature (Wiltshire, 2003 , p.19). In analyzing Allred' s (1990) 
study on spelling ability, where females in Grade 1 through 6 significantly outscored 
males, Wiltshire asserts that gender differences in spelling relate to gender differences in 
reading achievement (Wiltshire, 2003, p. 28). 
Wiltshire (2003) found that female students scored higher in literacy skills in 
reading and writing fluency at every grade level and every testing period, with the 
consistent statistically significant gender difference in writing fluency as measured by 
WSC and TWW from Grade 1 through 7 (p. 86). 
Wiltshire did not investigate relative-age within grade differences even though the 
data would have permitted such analyses due to the lack of evidence of any effect found 
in Hedekar's (1997) study. Wiltshire did report on differences and trends between 
aboriginal students and others, but Hedekar did not, thus a comparison was not possible 
between the two data sets. 
Cook' s 2005 project analysis, based on the 2002/2003 DIBELS/CBM data set, 
indicated that the CBM measures were reliable and possessed the technical qualities 
necessary for use as intended by School District 57. Cook (2005) found a high correlation 
between the three testing times of October, January, and April in the 1995/96 and 
2002/03 data sets. The reliability in the measures asserted by Cook' s 2005 project 
justifies the decision to use and compare only April scores for this project. Cook (2005) 
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concludes that "the CBM data set can be considered to be of good quality and of high 
reliability because of the equivalency of the probes used in both reading and writing, the 
normal distributions, high correlations between testing periods, stable validity 
correlations and good to excellent Cronbach alpha coefficients" (p.32). 
Fewster & MacMillan (2002) explored the relationship between Grades 6 and 7 
CBM oral reading fluency and written expression scores with their year-end English and 
social studies marks received in Grades 8, 9, and 10. Their study found correlations 
between WRC scores and WSC scores in Grade 6 and 7 with school-awarded grades in 
English and social studies in Grades 8, 9, and 10 were significant and generally of 
medium effect size. In most cases WRC correlated more highly with course grades than 
WSC. At every grade level, both the WRC and WSC measures correlated more highly 
with English than with social studies scores. Correlations were most often highest in 
grade 8 and gradually decreased over time. 
Fewster & MacMillan (2002) also explored the predictability of junior secondary 
students (Grades 8-1 0) membership into special education classes, learning assistance 
classes, general education classes, and honors classes from their elementary school CBM 
scores. The results found all comparisons between the four program placement groups for 
both WRC and WSC being significant at the p < .0005 level. 
Despite the limitation of only using Grade 6 and 7 CBM data and in some cases, 
linking only to junior secondary school work, CBM ability to predict academic success 
and program placement makes it a highly useful indicator for use in School District 57. 
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CHAPTER TWO: METHOD 
This chapter contains four sections. The first section describes the participants 
who were tested and how they were selected for CBM norming for each project. The 
second section describes the test instruments used for the CBM norming project of each 
study and the advantages for using them. The third section is a description of the 
procedures used for the studies. The fourth section discusses ethics. 
Participants 
The CBM scores of students in the 1995/96 CBM data set were collected by 
teachers within School District 57 (Prince George). The students were randomly chosen 
to participate in the CBM testing at each school grade based on the random numbers 
generated by the project coordinators employing a sample stratified by school (Hedekar, 
1997). Over twenty percent of the students in the school district's elementary schools 
were tested in October, January, and April during the 1995/96 year (as only the April 
administrative dates included Grade One students for both data sets, only April scores 
will be reported in this project). The 1995/96 data set had 2367 students (including 
kindergarten) tested for the norming project. Randomly selected students who later 
transferred out of a school attendance area were replaced by other students who had 
recently moved into the school. This enabled the norming project to retain the full 20% at 
each testing period without biasing the sample with smaller numbers of transient 
students (Hedekar, 1997). 
Due to the nature ofthe 1995/96 study, where not only gender differences were to 
be analyzed but also birth month, a number of students were excluded in the data 
analysis. Students who were not at the appropriate age for their grade level were 
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excluded. These included students who had enrolled in school a year later than their age 
mates, students who had been retained for a second year at any of the grade levels, and 
students who had been accelerated to a higher grade level. Students who transferred in or 
out of the study were also excluded from the study. The 1995/96 data set did not include 
level one and level two ESL students, students with mental disabilities, other hard-labeled 
students such as hearing-impaired, visually impaired, autistic students, and students 
enrolled in French Immersion. The 2002/03 data collection also used these exclusion 
rules. 
Cook (2005) states that sample size is very important when developing district 
norms. His source (Shinn, 1989) suggests that 100 to 150 students per grade are needed 
in the sample group to develop district norms. The results section of this report will show 
that samples range from 104 to 335 students. The number of students in each grade level 
analyzed in April 1996 for each measure is provided in Table 1. The number of students 
in Grade One, Two, and Three in 1996 are lower for the Words Spelled Correctly (WSC) 
data, as reporting WSC was optional for primary students. The reason for this was the 
difference among teachers in strategies for teaching spelling and phonics at the lower 
grade levels (Hedekar, 1997). This difference appears to have been negligible in the 
second data set, as collecting data for Words Spelled Correctly was expected in 2002/03. 
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Table 1 
Total Number of Students per Grade for each CBM Variable in Aprill996: Words Read 
Correctly (WRC); Words Spelled Correctly (WSC); Total Words Written (TWW) 
GRADE WRC wsc TWW 
1 318 224 318 
2 314 215 312 
3 320 234 319 
4 318 318 318 
5 311 309 314 
6 320 317 317 
7 319 320 320 
TOTAL 2220 1937 2218 
The data set for 2002/03 students' reading and writing fluency followed the same 
method of selecting students as outlined in the 1995/96 collection. The 2002/02 data set 
consisted of 2272 elementary students (including kindergarten) randomly selected within 
School District 57 (Prince George). The number of students in each grade level analyzed 
for each measure is provided in Table 2. 
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Table 2 
Total Number of Students per Grade for each CBM Variable in April 2003: Words Read 
Correctly (WRC); Words Spelled Correctly (WSC) ; Total Words Written (TWW) 
GRADE WRC wsc TWW 
1 247 247 247 
2 265 265 265 
3 281 279 279 
4 309 309 309 
5 276 277 277 
6 312 311 311 
7 335 334 334 
TOTAL 2025 2022 2022 
Instruments 
Curriculum Based Measurement (CBM) is a specific approach for measuring 
students' growth in basic skills (Hedekar, 1997). This measurement approach was 
developed by the Minnesota Institute for Research on Learning Disabilities during a six 
year period starting in 1977 (Deno, 1992 in Hedekar, 1997). The original research 
focused on characteristics of students referred and pronounced eligible for special 
education as well as instructional interventions and evaluations (Y sseldyke, et al., 1983 in 
Hedekar, 1997). CBM was developed to be a measurement approach that would be 
efficient, valid, reliable, easily understood by teachers, and inexpensive to administer 
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(Deno, 1985 in Hedekar, 1997). Nowadays CBM is one tool used in determining 
eligibility for additional services within the school. Studies show that CBM is as effective 
as standardized testing for determining students ' eligibility for support (Dunn, 1991; 
Shinn, Nolet, & Knutson, 1990 in Hedekar, 1997). 
The key components of CBM are probes, short concise measurement tests 
designed to assess fluency. In each study, a reading probe consisted of a reading passage 
from a prescribed grade level reading textbook used in the school district. The reading 
materials selected for the CBM reading probes represented a sample of reading 
curriculum materials used in the daily teaching of reading to students in the school 
district (Hedekar, 1997, p. 23). The measure of oral reading was the number of words that 
a student was able to read aloud correctly (WRC) in one minute from a grade level 
reading probe. A writing probe consists of a story starter sentence from which the student 
was asked to write a story. The writing measure is taken from a three minute timed 
sample. Two scores were calculated. One score was the number of words written 
(TWW); the second was words spelled correctly (WSC) (Cook, 2005). 
Procedures 
Students at each grade were assessed on the grade level materials for the grade in 
which they were enrolled. The first grade students were given reading probes designed 
from first grade reading materials, all second grade students were given second grade 
reading probes and so on through the grades. This matching of grade level probes to 
students ' enrolled grade continued for all grades regardless of what the learning 
assistance teacher knew about the students ' actual reading level or ability (Hedekar, p. 
20). Students were tested individually. At the appropriate testing time, the student left the 
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classroom and traveled to the testing area. The timed oral reading test was administered 
first. The student then received a designated written expression probe. The written 
expression tests were group administered in class settings. The six expression probes 
were used across all grades. The students were given a "story starter" then were 
instructed to think about their stories while sitting quietly for one minute. Then the 
students wrote for three minutes. The students selected for the CBM study had their 
written expression work scored by the special education teacher. Thus, the written 
expression performance of the students participating in the study was a sample of typical 
classroom work. The teachers administering and marking the tests had been trained 
during a series of district in-service workshops (Hedekar & MacMillan, p. 12, in 
progress). 
Ethics 
The Research Ethics Board chair commented that the application itself was unnecessary 
given the fact that this study was using intact data sets previously approved by the UNBC 
Ethics Review Committee. 
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CHAPTER THREE: RESULTS 
The results for this project will be divided into four series of descriptive statistics, 
graph analysis, and effect size analysis for Words Read Correctly (WRC), Words Spelled 
Correctly (WSC), and Total Words Written (TWW). Series one will compare CBM 
results in 1996 and 2003 with full samples of all students (combined genders). This series 
will provide a full look at combined genders and will identify which grade means scores 
have increased for each CBM variable. Series two will compare females versus males on 
CBM scores at every grade level in 1996 and 2003 . The task will be to determine ifthe 
gap between mean scores of females and males in 1996 has increased, remained the 
same, or decreased in 2003. Series three will compare female mean scores in 1996 with 
female mean scores in 2003 and male mean scores in 1996 with male mean scores in 
2003. Changes in mean scores with each gender in each grade will be explored. Series 
four will explore mean score differences at the 1oth percentile for 1996 and 2003. Full 
samples of all students (combined genders) as well as each gender against itself in 1996 
versus 2003 will be analyzed. A cut off percentile is often used as a gauge as to which 
students should receive special support within schools. A cut off around the 1oth 
percentile is sometimes used. Therefore, this series of samples will explore changes at the 
1oth percentile between the two data sets. 
SERIES ONE: Introduction of Combined Genders - 2003 versus 1996 
The first series is a comparison of 1996 and 2003 full samples of all students' (combined 
genders) mean scores in WRC, WSC, and TWW in Grades 1 to 7 
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Words Read Correctly- Combined Genders- 2003 vs. 1996 
The mean (M), standard deviation (SD), sample size (N), and standard error (SE) 
are placed in Table 3 for Words Read Correctly (WRC) for Combined Genders in 2003 
and 1996. The largest sample size in 2003 was 335 in Grade 7 (see column 4, row 9) and 
the smallest sample size was 247 in Grade 1 (see column 4, row 3). In 1996 the largest 
sample size was 320 in Grade 3 and Grade 6 (see column 8, row 5 & column 8, row 8) 
and the smallest sample size was 311 in Grade 5 (see column 8, row 7). The mean score 
increased for each successive grade with both data sets. The 1996 median S.E. 2.30 
multiplied by 1.96, provided the 95% confidence interval of± 4.50 used in Figure 1. 
Table 3 
Descriptive Statistics for WRC - Combined Genders - 2003 vs. 1996 
(2003) (1996) 
Grade M SD N SE M SD N SE 
One 36.02 29.60 247 1.88 36.66 31.94 318 1.79 
Two 81.03 42.32 265 2.60 73.53 35.45 314 2.00 
Three 110.31 39.47 281 2.35 103.40 41.13 320 2.30 
Four 120.29 38.30 309 2.18 111.20 41.80 318 2.34 
Five 130.57 38.55 276 2.32 123.80 41.86 311 2.37 
Six 137.78 38.17 312 2.16 124.40 41.29 320 2.31 
Seven 143.93 40.18 335 2.20 137.50 41.07 319 2.30 
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As illustrated in Figure 1, there is significant change (p < .05) in the mean scores 
of the two data sets for WRC Combined Genders. With the exception of Grade 1, all 
grades in 2003 significantly increased mean scores in comparison to the 1996 scores. As 
can be seen in Figure 1, the confidence intervals do not overlap for Grades 2 to 7, 
signifying growth between the two years. Grade 1 scores in 2003 were not significantly 
different than scores in 1996. 
WRC- COMBINED GENDERS- 2003 VS. 1996 
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Figure I . Grade Score Means in WRC for Combined Genders- 2003 vs. 1996 
Cohen' s dis calculated for WRC analysis for each grade for the 1996- 2003 
change. For all Cohen' s d calculations the 1996 (baseline) standard deviation was used. 
Effect sizes where there was a significant difference of p < .05 are marked with an 
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asterisk. For all three variables the effect sizes were classified as trivial ( d < 0.2 ), small ( 
0.2 S d < 0.5 ), medium ( 0.5 S d S 0.8 ), or large ( d > 0.8 ). As shown in Table 4, the 
effect size for each grade between the two data sets for WRC ranged from trivial to small. 
Table 4 
Effect Sizes for WRC- Combined Genders- 2003 vs. 1996 
(2003) (1996) 
Grade N M N M 
One 247 36.02 318 36.66 
Two 265 81.03 314 73.53 
Three 281 110.31 320 103.40 
Four 309 120.29 318 111.22 
Five 276 130.57 311 123.84 
Six 312 137.78 320 124.37 
Seven 335 143.93 319 137.50 
(1996) 
SD 
31.94 
35.45 
41.13 
41.80 
41.86 
41.29 
41.07 
Effect Size 
0.00 trivial 
0.21 small* 
0.17 trivial * 
0.22 trivial* 
0.16 trivial * 
0.32 small* 
0.16 trivial* 
Words Spelled Correctly- Combined Genders- 2003 vs. 1996 
In Table 5 for Words Spelled Correctly (WSC) for Combined Genders in 2003 
and 1996 the largest sample size in 2003 was 334 in Grade 7 (see column 4, row 9) and 
the smallest sample size was 247 in Grade 1 (see column 4, row 3). In 1996 the largest 
sample size was 320 in Grade 7 (see column 8, row 9) and the smallest sample size was 
215 in Grade 2 (see column 8, row 4). The mean score increased for each successive 
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grade with both data sets. The 1996 median S.E. 0.85 multiplied by 1.96 provided the 
95% confidence interval of± 1.67 used in Figure 2. 
Table 5 
Descriptive Statistics for WSC- Combined Genders- 2003 vs. 1996 
(2003) (1996) 
Grade M SD N SE M SD N SE 
One 9.77 7.03 247 0.45 8.97 6.33 224 0.42 
Two 22.63 10.83 265 0.67 22.93 10.35 215 0.71 
Three 31.72 12.25 279 0.73 33.01 12.32 234 0.81 
Four 43.12 14.84 309 0.84 40.33 15.22 318 0.85 
Five 49.17 15.74 277 0.95 48.91 16.70 309 0.95 
Six 56.96 17.33 311 0.98 54.85 15.45 317 0.87 
Seven 63.29 16.90 334 0.93 60.73 17.55 320 0.98 
As illustrated in Figure 2, there is significant change (p < .05) in the mean scores 
of the two data sets for WSC Combined Genders in Grades 4, 6, and 7. As can be seen in 
Figure 2, the confidence intervals do not overlap for Grades 4, 6, and 7, signifying 
growth from 1996 to 2003. Of note is that the Grade 2 and 3 mean scores in 2003 
regressed from the scores in 1996, with Grade 3 scores close to being significant. 
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Figure 2. Grade Score Means in WSC for Combined Genders - 2003 vs. 1996 
Cohen' s dis calculated for WSC analysis for each grade for the 1996- 2003 
change. For all Cohen's d calculations the 1996 (baseline) standard deviation was used. 
Effect sizes where there was a significant difference ofp < .05 are marked with an 
asterisk. For all three variables the effect sizes were classified as trivial ( d < 0.2 ), small 
( 0.2 :S d < 0.5 ), medium ( 0.5 :S d :S 0.8 ), or large ( d > 0.8 ). As shown in Table 6, the 
effect size for each grade between the two data sets for WSC was trivial. 
15 
Table 6 
Effect Sizes for WSC- Combined Genders- 2003 vs. 1996 
(2003) (1996) 
Grade N M N M 
One 247 9.77 224 8.97 
Two 265 22.63 215 22.93 
Three 279 31.72 234 33.01 
Four 309 43.12 318 40.33 
Five 277 49.17 309 48.91 
Six 311 56.96 317 54.85 
Seven 334 63.29 320 60.73 
(1996) 
SD 
6.33 
10.35 
12.32 
15.22 
16.70 
15.45 
17.55 
Effect Size 
0.13 trivial 
0.00 trivial 
-0.10 trivial 
0.18 trivial* 
0.02 trivial 
0.14 trivial * 
0.15 trivial* 
Total Words Written- Combined Genders- 2003 vs. 1996 
In Table 7 for Total Words Written (TWW) for Combined Genders in 2003 and 
1996 the largest sample size in 2003 was 334 in Grade 7 (see column 4, row 9) and the 
smallest sample size was 247 in Grade 1 (see column 4, row 3). In 1996 the largest 
sample size was 320 in Grade 7 (see column 8, row 9) and the smallest sample size was 
312 in Grade 2 (see column 8, row 4). The mean score increased for each successive 
grade with both data sets. The 1996 median S.E. 0.85 multiplied by 1.96 provided the 
95% confidence interval of± 1.67 used in Figure 3. 
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Table 7 
Descriptive Statistics for TWW- Combined Genders- 2003 vs. 1996 
(2003) (1996) 
Grade M SD N SE M SD N SE 
One 13.50 8.28 247 0.53 13.15 7.48 318 0.42 
Two 26.80 10.98 265 0.67 26.19 10.42 312 0.59 
Three 35.00 12.39 279 0.74 36.40 11.97 319 0.67 
Four 46.00 15.00 309 0.85 43.56 15.21 318 0.85 
Five 51.60 15.77 277 0.95 52.57 16.16 314 0.91 
Six 59.10 17.19 311 0.97 57.58 15.48 317 0.87 
Seven 65.40 16.77 334 0.92 63.13 17.62 320 0.99 
As illustrated in Figure 3, there is significant change (p < .05) in the mean scores 
of the two data sets for TWW Combined Genders in Grades 4 and 7. Grades 4 and 7 in 
2003 significantly increased their mean scores in TWW in comparison to the 1996 scores. 
As can be seen in Figure 3, the confidence intervals do not overlap for Grades 4 and 7, 
signifying growth between the two data sets. The increase in Grade 6 scores was just 
inside the confidence intervals and the drop in Grade 3 scores was also just short of being 
significant. 
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Figure 3. Grade Score Means in TWW for Combined Genders - 2003 vs. 1996 
Cohen' s dis calculated for TWW analysis for each grade for the 1996 - 2003 
change. For all Cohen' s d calculations the 1996 (baseline) standard deviation was used. 
Effect sizes where there was a significant difference ofp < .05 are marked with an 
asterisk. For all three variables the effect sizes were classified as trivial ( d < 0.2 ), small 
( 0.2 :S d < 0.5 ), medium ( 0.5 :S d :S 0.8 ), or large ( d > 0.8 ). As shown in Table 8, the 
effect size for each grade between the two years for TWW was trivial. 
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Table 8 
Effect Sizes for TWW - Combined Genders- 2003 vs.1996 
(2003) (1996) 
Grade N M N M 
One 247 13.45 318 13.15 
Two 265 26.84 312 26.19 
Three 279 35.01 319 36.40 
Four 309 46.03 318 43.56 
Five 277 51.64 314 52.57 
Six 311 59.14 317 57.58 
Seven 334 65.40 320 63.13 
(1996) 
SD 
7.48 
10.42 
11.97 
15.21 
16.16 
15.48 
17.62 
Effect Size 
0.04 trivial 
0.06 trivial 
-0.10 trivial 
0.16 trivial* 
- 0.10 trivial 
0.10 trivial 
0.13 trivial * 
Summary of Combined Genders 2003 versus 1996 
Based on the data it is apparent that the mean scores have generally increased for 
the intermediate grades ( 4 to 7) but not increased for the primary grades ( 1 to 3) in the 
three variables of WRC, WSC, and TWW. WRC had significant growth in 2003 for all 
grades except Grade 1 and the effect sizes ranged from trivial to small. WSC and TWW 
had significant growth in the intermediate grades but not at the primary levels and the 
effect sizes were all trivial. Both WSC and TWW had some grades that regressed in 
2003. 
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SERIES TWO: Introduction to Females versus Males - 1996 and 2003 
The second series will examine gaps between females and males in 2003 and 
1996 and will determine whether the gaps between genders has increased, decreased, or 
remained the same in the two data sets. 
Words Read Correctly- Females vs. Males- 1996 
The mean (M), standard deviation (SD), sample size (N), and standard error (SE) 
are placed in Table 9 for females versus males in Words Read Correctly (WRC) in 1996. 
The largest sample size for females was 174 in Grade 6 (see column 4, row 8) and the 
smallest sample size was 142 in Grade 3 (see column 4, row 5). The largest sample size 
for males was 178 in Grade 3 (see column 8, row 5) and the smallest sample size was 146 
in Grade 6 (see column 8, row 8). The mean score increased for each successive grade 
with both data sets, with the exception of where females in Grade 6 scored less than 
females in Grade 5. The male median S.E. 3.04 multiplied by 1.96, provided the 95% 
confidence interval of± 5.96 used in Figure 4. 
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Table 9 
Descriptive Statistics for WRC- Females vs. Males- 1996 
(Females) (Males) 
Grade M SD N SE M SD N SE 
One 39.93 35.42 165 2.76 33.14 27.38 153 2.21 
Two 82.60 34.45 159 2.73 64.21 34.12 155 2.74 
Three 109.10 41.75 142 3.50 98.84 40.17 178 3.01 
Four 116.20 43.03 163 3.37 105.96 39.94 155 3.21 
Five 132.80 40.88 149 3.35 115.57 41.16 162 3.23 
Six 130.20 39.90 174 3.03 117.41 41.97 146 3.47 
Seven 145.90 42.31 164 3.30 128.60 37.86 155 3.04 
As illustrated in Figure 4, there is significant difference (p < .05) in the mean 
scores of WRC Females versus Males in all Grades in 1996. As can be seen in Figure 4, 
the confidence intervals do not overlap for any of the grades, signifying a definite 
difference in scores between the two genders, with females being superior. 
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Figure 4. Grade Score Means for WRC- Females vs. Males- 1996 
Cohen's dis calculated for WRC for each grade between each gender. The male 
standard deviation was used in the Cohen's d calculations. Effect sizes are marked with 
an asterisk where there was a significant difference of p < .05. For all three variables the 
effect sizes were classified as trivial ( d < 0.2 ), small ( 0.2 :S d < 0.5 ), medium ( 0.5 :S d 
:S 0.8 ), or large ( d > 0.8 ). As shown in Table 10, the effect size for each grade between 
the two genders for WRC ranged from small to medium. A few of the small sizes were 
close to the medium range. 
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Table 10 
Effect Sizes for WRC- Females vs. Males 1996 
(Females) (Males) 
Grade N M N M 
One 165 39.93 153 33.14 
Two 159 82.60 155 64.21 
Three 142 109.10 178 98.84 
Four 163 116.20 155 105.96 
Five 149 132.80 162 115.57 
Six 174 130.20 146 117.41 
Seven 164 145.90 155 128.60 
(Males) 
SD 
27.38 
34.12 
40.17 
39.94 
41.16 
41.97 
37.86 
Effect Size 
0.25 small* 
0.54 medium* 
0.26 small* 
0.26 small* 
0.42 small* 
0.31 small* 
0.46 small* 
Words Read Correctly- Females vs. Males- 2003 
The mean (M), standard deviation (SD), sample size (N), and standard error (SE) 
are placed in Table 11 for females versus males in Words Read Correctly (WRC) in 
2003. The largest sample size for females was 171 in Grade 7 (see column 4, row 9) and 
the smallest sample size was 115 in Grade 1 (see column 4, row 3). The largest sample 
size for males was 164 in Grade 7 (see column 8, row 9) and the smallest sample size was 
132 in Grade 1 (see column 8, row 3). The mean score increased with each successive 
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grade level for both genders. The male median S.E. 3.13 multiplied by 1.96, provided the 
95% confidence interval of± 6.13 used in Figure 5. 
Table 11 
Descriptive Statistics for WRC- Females vs. Males- 2003 
(Females) (Males) 
Grade M SD N SE M SD N SE 
One 40.03 30.89 115 2.88 32.53 28.09 132 2.44 
Two 89.70 44.02 118 4.05 74.07 39.71 147 3.28 
Three 115.20 35.21 124 3.16 106.42 42.25 157 3.37 
Four 122.00 39.05 156 3.13 118.53 37.58 153 3.04 
Five 135.30 39.48 141 3.32 125.58 37.05 135 3.19 
Six 144.10 41.44 149 3.39 131.99 34.03 163 2.67 
Seven 148.60 39.88 171 3.05 139.03 40.02 164 3.13 
As illustrated in Figure 5, with the exception of Grade 4, there is significant 
difference (p < .05) in the mean scores of WRC Females versus Males in all grades in 
2003. As can be seen in Figure 5, with the exception of Grade 4, the confidence intervals 
do not overlap for any of the grades. This signifies a continual difference between the two 
genders. 
24 
WRC - FEMALES VS. MALES - 2003 
160 
140 
>- 120 
..J 
1-
0 
w 100 0::: 
0::: 
0 
0 
c 80 
-+-FEMALE 
<t ---MALE w 
0::: 
C/) 60 c 
0::: 
0 
3: 40 
20 
0 
G1 G2 G3 G4 G5 G6 G7 
GRADES 
Figure 5. Grade Score Means for WRC- Females vs. Males- 2003 
Cohen's dis calculated for WRC for each grade between each gender. The male 
standard deviation was used in the Cohen' s d calculations. Effect sizes are marked with 
an asterisk where there was a significant difference of p < .05. For all three variables the 
effect sizes were classified as trivial ( d < 0.2 ), small ( 0.2 ~ d < 0.5 ), medium ( 0.5 ~ d 
~ 0.8 ), or large ( d > 0.8 ). As shown in Table 12, the effect size for each grade between 
the two genders for WRC was primarily small. 
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Table 12 
Effect Sizes for WRC- Females vs. Males- 2003 
(Females) (Males) 
Grade N M N M 
One 115 40.03 131 32.53 
Two 118 89.70 147 74.07 
Three 124 115.23 157 106.42 
Four 156 122.03 153 118.53 
Five 141 135.34 135 125.58 
Six 149 144.11 163 131.99 
Seven 171 148.64 164 139.03 
(Males) 
SD 
28.09 
39.71 
42.25 
37.58 
37.07 
34.03 
40.02 
Effect Size 
0.27 small* 
0.39 small* 
0.21 small* 
0.09 trivial 
0.26 small* 
0.36 small* 
0.24 small* 
Words Spelled Correctly- Females vs. Males -1996 
The mean (M), standard deviation (SD), sample size (N), and standard error (SE) 
are placed in Table 13 for females versus males in Words Spelled Correctly (WSC) in 
1996. The largest sample size for females was 173 in Grade 6 (see column 4, row 8) and 
the smallest sample size was 111 in Grade 2 (see column 4, row 4). The largest sample 
size for males was 160 in Grade 5 (see column 8, row 7) and the smallest sample size was 
104 in Grade 2 (see column 8, row 4). The mean score increased with each successive 
grade level for both genders. The male median S.E. 1.09 multiplied by 1.96, provided the 
95% confidence interval of± 2.14 used in Figure 6. 
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Table 13 
Descriptive Statistics for WSC- Females vs. Males- 1996 
(Females) (Males) 
Grade M SD N SE M SD N SE 
One 10.37 6.98 113 0.66 7.54 5.26 111 0.50 
Two 26.18 10.72 111 1.02 19.45 8.73 104 0.86 
Three 36.52 13.42 108 1.29 30.00 10.40 126 0.93 
Four 44.73 15.40 162 1.21 35.76 13.60 156 1.09 
Five 54.29 16.95 149 1.39 43.90 14.80 160 1.17 
Six 60.12 14.41 173 1.09 48.52 14.30 144 1.19 
Seven 65.77 16.58 164 1.29 55.43 17.00 156 1.36 
As illustrated in Figure 6, there is significant difference (p < .05) in the mean 
scores ofWSC Females versus Males in all grades in 1996. As can be seen in Figure 6, 
the confidence intervals do not overlap for any of the grades. This signifies a definite 
difference between the two genders. 
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Figure 6. Grade Score Means for WSC- Females vs. Males -1996 
Cohen' s dis calculated for WSC for each grade between each gender. The male 
standard deviation was used in the Cohen's d calculations. Effect sizes are marked with 
an asterisk where there was a significant difference of p < .05. For all three variables the 
effect sizes were classified as trivial ( d < 0.2 ), small ( 0.2 :S d < 0.5 ), medium ( 0.5 :S d 
:S 0.8 ), or large ( d > 0.8 ). As shown in Table 14, the effect size for each grade between 
the two genders for WSC was medium to large. 
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Table 14 
Effect Sizes for WSC - Females vs. Males- 1996 
(Females) (Males) 
Grade N M N M 
One 113 10.37 111 7.54 
Two 111 26.18 104 19.45 
Three 108 36.52 126 30.00 
Four 162 44.73 156 35.76 
Five 149 54.29 160 43.90 
Six 173 60.12 144 48.52 
Seven 164 65.77 156 55.43 
(Males) 
SD 
5.26 
8.73 
10.44 
13.64 
14.84 
14.29 
17.02 
Effect Size 
0.54 medium* 
0.77 medium* 
0.62 medium* 
0.66 medium* 
0.70 medium* 
0.81 large* 
0.61 medium* 
Words Spelled Correctly- Females vs. Males- 2003 
The mean (M), standard deviation (SD), sample size (N), and standard error (SE) 
are placed in Table 15 for females versus males in Words Spelled Correctly (WSC) in 
2003. The largest sample size for females was 170 in Grade 7 (see column 4, row 9) and 
the smallest sample size was 116 in Grade 1 (see column 4, row 4). The largest sample 
size for males was 164 in Grade 7 (see column 8, row 9) and the smallest sample size was 
131 in Grade 1 (see column 8, row 3). The mean score increased with each successive 
grade level for both genders. The male median S.E. 1.16 multiplied by 1.96, provided the 
95% confidence interval of± 2.28 used in Figure 7. 
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Table 15 
Descriptive Statistics for WSC- Females vs. Males- 2003 
(Females) (Males) 
Grade M SD N SE M SD N SE 
One 11.45 7.45 116 0.69 8.27 6.31 131 0.55 
Two 25 .08 12.32 118 1.13 20.67 9.03 147 0.75 
Three 35.68 12.91 124 1.16 28.55 10.70 155 0.86 
Four 46.38 14.53 156 1.16 39.79 14.50 153 1.17 
Five 52.23 15.76 140 1.33 46.05 15.20 137 1.29 
Six 61 84 17.66 149 1.45 52.48 15.80 162 1.24 
Seven 68.86 16.91 170 1.30 57.51 14.90 164 1.16 
As illustrated in Figure 7, there is significant difference (p < .05) in the mean 
scores ofWSC Females versus Males in all grades in 2003. As can be seen in Figure 7, 
the confidence intervals do not overlap for any of the grades. This signifies a continuing 
difference between the two genders. 
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Figure 7. Grade Score Means for WSC- Females vs. Males- 2003 
Cohen's dis calculated for WSC for each grade between each gender. The male 
standard deviation was used in the Cohen's d calculations. Effect sizes are marked with 
an asterisk where there was a significant difference of p < .05. For all three variables the 
effect sizes were classified as trivial ( d < 0.2 ), small ( 0.2 :S d < 0.5 ), medium ( 0.5 :S d 
:S 0.8 ), or large ( d > 0.8 ). As shown in Table 16, the effect size for each grade between 
the two genders for WSC ranged from small to medium. 
31 
Table 16 
Effect Sizes for WSC- Females vs. Males- 2003 
Grade 
One 
Two 
Three 
Four 
Five 
Six 
Seven 
(Females) 
N M N 
116 11.45 131 
118 25.08 147 
124 35.68 155 
156 46.38 153 
140 52.23 137 
149 61.84 162 
170 68.86 164 
(Males) 
M 
8.27 
20.67 
28.55 
39.79 
46.05 
52.48 
57.51 
(Males) 
SD 
6.31 
9.03 
10.72 
14.47 
15.18 
15.79 
14.87 
Total Words Written- Females vs. Males -1996 
Effect Size 
0.50 medium* 
0.49 small* 
0.66 medium* 
0.46 small* 
0.41 small* 
0.59 medium* 
0.76 medium* 
The mean (M), standard deviation (SD), sample size (N), and standard error (SE) 
are placed in Table 17 for Females versus Males in Total Words Written (TWW) in 1996. 
The largest sample size for females was 173 in Grade 6 (see column 4, row 8) and the 
smallest sample size was 141 in Grade 3 (see column 4, row 5). The largest sample size 
for males was 178 in Grade 3 (see column 8, row 5) and the smallest sample size was 144 
in Grade 6 (see column 8, row 8). The mean score increased with each successive grade 
level for both genders. The male median S.E. 1.11 multiplied by 1.96, provided the 95% 
confidence interval of± 2.18 used in Figure 8. 
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Table 17 
Descriptive Statistics for TWW- Females vs. Males- 1996 
(Females) (Males) 
Grade M SD N SE M SD N SE 
One 14.16 7.94 165 0.62 12.07 6.81 153 0.55 
Two 29.32 10.89 157 0.87 23.01 8.88 155 0.71 
Three 39.95 13.03 141 1.10 33.60 10.25 178 0.77 
Four 48.10 15.15 162 1.19 38.84 13.81 156 1.11 
Five 57.64 16.60 151 1.35 47.87 14.25 163 1.12 
Six 62.40 14.57 173 1.11 51.79 14.57 144 1.21 
Seven 68.00 16.51 164 1.29 57.94 17.31 156 1.39 
As illustrated in Figure 8, there is significant difference (p < .05) in the mean 
scores of females versus males in all grades in 1996. As can be seen in Figure 8, the 
confidence intervals do not overlap for any of the grades. This signifies a definite 
difference between the two genders. 
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Figure 8. Grade Score Means for TWW- Females vs. Males- 1996 
Cohen' s dis calculated for TWW for each grade between each gender. The male 
standard deviation was used in the Cohen's d calculations. Effect sizes are marked with 
an asterisk where there was a significant difference of p < .05. For all three variables the 
effect sizes were classified as trivial ( d < 0.2 ), small ( 0.2 ~ d < 0.5 ), medium ( 0.5 ~ d 
~ 0.8 ), or large ( d > 0.8 ). As shown in Table 18, the effect size for each grade between 
the two genders for TWW ranged from small to high-medium. 
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Table 18 
Effect Sizes for TWW- Females vs. Males -1996 
(Females) (Males) 
Grade N M N M 
One 165 14.16 153 12.07 
Two 157 29.32 155 23.01 
Three 141 39.95 178 33.60 
Four 162 48.10 156 38.84 
Five 151 57.64 163 47.87 
Six 173 62.40 144 51.79 
Seven 164 68.00 156 57.94 
(Males) 
SD 
6.81 
8.88 
10.25 
13.81 
14.25 
14.57 
17.31 
Effect Size 
0.31 small* 
0.71 medium* 
0.62 medium* 
0.67 medium* 
0.69 medium* 
0.73 medium* 
0.58 medium* 
Total Words Written- Females vs. Males- 2003 
The mean (M), standard deviation (SD), sample size (N), and standard error (SE) 
are placed in Table 19 for Females versus Males in Total Words Written (TWW) in 2003. 
The largest sample size for females was 170 in Grade 7 (see column 4, row 9) and the 
smallest sample size was 116 in Grade 1 (see column 4, row 3). The largest sample size 
for males was 164 in Grade 7 (see column 8, row 9) and the smallest sample size was 131 
in Grade 1 (see column 8, row 3). The mean score increased with each successive grade 
level for both genders. The male median S.E. 1.16 multiplied by 1.96, provided the 95% 
confidence interval of± 2.27 used in Figure 9. 
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Table 19 
Descriptive Statistics for TWW- Females vs. Males- 2003 
(Females) (Males) 
Grade M SD N SE M SD N SE 
One 15.28 8.45 116 0.78 11.83 7.79 131 0.68 
Two 29.17 12.57 118 0.16 24.97 9.13 147 0.75 
Three 38.76 13.16 124 1.18 32.02 10.89 155 0.87 
Four 49.32 14.90 156 1.19 42.67 14.39 153 1.16 
Five 54.36 15.60 140 1.32 48.85 15.51 137 1.32 
Six 63 .76 17.65 149 1.45 54.90 15.65 162 1.23 
Seven 70.56 16.69 170 1.28 60.05 15.15 164 1.18 
As illustrated in Figure 9, there is significant difference (p < .05) in the mean 
scores ofTWW Females versus Males in all grades in 2003. As can be seen in Figure 9, 
the confidence intervals do not overlap for any of the grades. This signifies a continual 
difference between the two genders. 
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Figure 9. Grade Score Means for TWW- Females vs. Males- 2003 
Cohen' s dis calculated for TWW for each grade between each gender. The male 
standard deviation was used in the Cohen's d calculations. Effect sizes are marked with 
an asterisk where there was a significant difference of p < .05. For all three variables the 
effect sizes were classified as trivial ( d < 0.2 ), small ( 0.2 ::; d < 0.5 ), medium ( 0.5 ::; d 
S 0.8 ), or large ( d > 0.8 ). As shown in Table 20, the effect size for each grade between 
the two genders for TWW ranged from small to medium. 
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Table 20 
Effect Sizes for TWW- Females vs. Males- 2003 
(Females) (Males) 
Grade N M N M 
One 116 15.28 131 11.83 
Two 118 29.17 147 24.97 
(Males) 
SD 
7.79 
9.13 
Effect Size 
0.44 small* 
0.46 small* 
Three 124 38.76 155 32.02 10.89 0.62 medium* 
Four 156 49.32 153 42.67 14.39 0.46 small* 
Five 140 54.36 137 48.85 15.51 0.36 small* 
Six 149 63.76 162 54.90 15.65 0.57 medium* 
Seven 170 70.56 164 60.05 15.15 0.69 medium* 
Summary of Females versus Males 1996 and 2003 
Words Read Correctly effect sizes show that the gap between females and males 
decreased in 2003 in five of seven grades (2, 3, 4, 5, 7), with Grade 7 having the greatest 
gap change of0.28 (1996 effect size: 0.46; 2003 effect size: 0.24). Grade 1 and Grade 6 
had a small increase in gap in 2003 (0.02 and 0.05). 
Words Spelled Correctly effect sizes show that the gap between females and 
males decreased in 2003 in five of seven grades (1, 2, 4, 5, 6), with Grade 5 having the 
greatest gap change of0.29 (1996 effect size: 0.70; 2003 effect size: 0.41). Grade 3 and 
Grade 7 had an increase in gap in 2003 (0.04 and 0.15). 
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Total Words Written effect sizes show that the gap between females and males 
decreased in 2003 in four of seven grades (2, 4, 5, 6), with Grade 5 having the greatest 
gap change of0.33 (1996 effect size: 0.69; 2003 effect size: 0.36). Grade 1 and Grade 7 
had an increase in gap in 2003 (0.13 and 0.11). 
SERIES THREE: Introduction of Female 2003 versus Female 1996 
and Male 2003 versus Male 1996 
The decreasing gap between male and female performance in 2003 compared to 
1996 could have resulted from a variety of sources (e.g. decrease in female scores with 
no decrease in male scores). Each gender was then compared in order to clarify the 
source of this changing gender gap. From this series of data we will be able to determine 
whether mean scores have improved in 2003 with each gender and which gender saw the 
greatest increase of mean scores. 
Words Read Correctly- Females- 2003 vs. 1996 
The mean (M), standard deviation (SD), sample size (N), and standard error (SE) 
are placed in Table 21 for females in Words Read Correctly (WRC) in 2003 and 1996. 
The largest sample size in 2003 was 171 in Grade 7 (see column 4, row 9) and the 
smallest sample size was 115 in Grade 1 (see column 4, row 3). The largest sample size 
in 1996 was 174 in Grade 6 (see column 8, row 8) and the smallest sample size was 142 
in Grade 3 (see column 8, row 5). The mean score increased for each successive grade 
with both data sets, with the exception of 1996 where Grade 6 females scored lower than 
females in Grade 5. The 1996 median S.E. 3.30 multiplied by 1.96, provided the 95% 
confidence interval of± 6.48 used in Figure 10. 
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Table 21 
Descriptive Statistics for WRC - Females- 2003 vs. 1996 
(2003) (1996) 
Grade M SD N SE M SD N SE 
One 40.03 30.89 115 2.88 39.93 35.42 165 2.76 
Two 89.70 44.02 118 4.05 82.60 34.45 159 2.73 
Three 115.23 35.21 124 3.16 109.13 41.75 142 3.50 
Four 122.03 39.05 156 3.13 116.22 43.03 163 3.37 
Five 135.34 39.48 141 3.32 132.84 40.88 149 3.35 
Six 144.11 41.44 149 3.39 130.21 39.90 174 3.03 
Seven 148.64 39.88 171 3.05 145.92 42.31 164 3.30 
As illustrated in Figure 10, there is significant difference (p < .05) in the mean 
scores ofWRC Female 2003 versus 1996 for Grades 2 and 6. Grades 2 and 3 were just 
inside the confidence interval range. Grades 5 and 7 mean scores also increased, while 
Grade 1 remained the same. 
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Figure 10. Grade Score Means for WRC- Females- 2003 vs. 1996 
Cohen's dis calculated for WRC analysis for each grade for the 1996- 2003 
change. For all Cohen' s d calculations the 1996 (baseline) standard deviation was used. 
Effect sizes are marked with an asterisk where there was a significant difference of p < 
.05 . For all three variables the effect sizes were classified as trivial ( d < 0.2 ), small ( 0.2 
:S d < 0.5 ), medium ( 0.5 :S d :S 0.8 ), or large ( d > 0.8 ). As shown in Table 22, the effect 
size for each grade between the two sets of data for WRC was either trivial or small. 
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Table 22 
Effect Sizes for WRC- Females- 2003 vs. 1996 
(2003) (1996) 
Grade N M N M 
One 115 40.03 165 39.93 
Two 118 89.70 159 82.60 
Three 124 115.23 142 109.13 
Four 156 122.03 163 116.22 
Five 141 135.34 149 132.84 
Six 149 144.11 174 130.21 
Seven 171 148.64 164 145.92 
(1996) 
SD 
35.42 
34.45 
41.75 
43.03 
40.88 
39.90 
42.31 
Effect Size 
0.00 trivial 
0.21 small* 
0.15 trivial 
0.14 trivial 
0.06 trivial 
0.35 small* 
0.06 trivial 
Words Read Correctly- Males- 2003 vs. 1996 
The mean (M), standard deviation (SD), sample size (N), and standard error (SE) 
are placed in Table 23 for males in Words Read Correctly (WRC) in 2003 and 1996. The 
largest sample size in 2003 was 164 in Grade 7 (see column 4, row 9) and the smallest 
sample size was 132 in Grade 1 (see column 4, row 3). The largest sample size in 1996 
was 178 in Grade 3 (see column 8, row 5) and the smallest sample size was 146 in Grade 
6 (see column 8, row 8). The mean score increased for each successive grade with both 
data sets. The 1996 median S.E. 3.04 multiplied by 1.96, provided the 95% confidence 
interval of± 5.96 used in Figure 11. 
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Table 23 
Descriptive Statistics for WRC- Males- 2003 vs. 1996 
(2003) (1996) 
Grade M SD N SE M SD N SE 
One 32.53 28.09 132 2.44 33.14 27.38 153 2.21 
Two 74.07 39.71 147 3.27 64.21 34.12 155 2.74 
Three 106.42 42.25 157 3.37 98.84 40.17 178 3.01 
Four 118.53 37.58 153 3.04 105.96 39.94 155 3.21 
Five 125.58 37.05 135 3.19 115.57 41.16 162 3.23 
Six 131.99 34.03 163 2.67 117.41 41.96 146 3.47 
Seven 139.03 40.02 164 3.13 128.60 37.86 155 3.04 
As illustrated in Figure 11, there is significant difference (p < .05) in the mean 
scores of WRC Males 2003 versus 1996 for all grades except Grade 1. As can be seen in 
Figure 11, the confidence intervals do not overlap the scores for Grades 2 to 7, signifying 
a definite difference in scores between the two years for those grades. 
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Figure 11. Grade Score Means for WRC - Males - 2003 vs. 1996 
Cohen's dis calculated for WRC analysis for each grade for the 1996- 2003 
change. For all Cohen's d calculations the 1996 (baseline) standard deviation was used. 
Effect sizes are marked with an asterisk where there was a significant difference of p < 
.05. For all three variables the effect sizes were classified as trivial ( d < 0.2 ), small ( 0.2 
~ d < 0.5 ), medium ( 0.5 ~ d ~ 0.8 ), or large ( d > 0.8 ). As shown in Table 24, the effect 
size for each grade between the two sets of data for WRC was primarily small. 
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Table 24 
Effect Sizes for WRC- Males- 2003 vs. 1996 
(2003) (1996) 
Grade N M N M 
One 132 32.53 153 33.14 
Two 147 74.07 155 64.21 
Three 157 106.42 178 98.84 
Four 153 118.53 155 105.96 
Five 135 125.58 162 115.57 
Six 163 131.99 146 117.41 
Seven 164 139.03 155 128.60 
(1996) 
SD 
27.38 
34.12 
40.17 
39.94 
41.16 
41.97 
37.86 
Effect Size 
0.02 trivial 
0.29 small* 
0.19 trivial * 
0.31 small* 
0.24 small* 
0.35 small* 
0.28 small* 
Words Spelled Correctly- Females- 2003 vs. 1996 
The mean (M), standard deviation (SD), sample size (N), and standard error (SE) 
are placed in Table 25 for females in Words Spelled Correctly (WSC) in 2003 and 1996. 
The largest sample size in 2003 was 170 in Grade 7 (see column 4, row 9) and the 
smallest sample size was 116 in Grade 1 (see column 4, row 3). The largest sample size 
in 1996 was 173 in Grade 6 (see column 8, row 8) and the smallest sample size was 108 
in Grade 3 (see column 8, row 5). The mean score increased for each successive grade in 
both data sets. The 1996 median S.E. 1.21 multiplied by 1.96, provided the 95% 
confidence interval of± 2.37 used in Figure 12. 
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Table 25 
Descriptive Statistics for WSC- Females - 2003 vs. 1996 
(2003) (1996) 
Grade M SD N SE M SD N SE 
One 11.45 7.45 116 0.69 10.37 6.98 113 0.66 
Two 25.08 12.32 118 1.13 26.18 10.70 111 1.02 
Three 35.68 12.91 124 1.16 36.52 13.40 108 1.29 
Four 46.38 14.53 156 1.16 44.73 15.40 162 1.21 
Five 52.23 15.76 140 1.33 54.29 17.00 149 1.39 
Six 61.84 17.66 149 1.45 60.12 14.40 173 1.10 
Seven 68.86 16.91 170 1.30 65 .77 16.60 164 1.29 
As illustrated in Figure 12, there is significant difference (p < .05) in the mean 
scores ofWSC Females 2003 versus 1996 for only Grade 7. As can be seen in Figure 12, 
the confidence intervals do not overlap the scores for Grade 7, signifying a definite 
difference in scores between the two years for that grade. Grade 1, 4, and 6 had an 
increase in scores, while the mean scores in Grades 2, 3, and 5 in 2003 regressed from the 
scores in 1996. 
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Figure 12. Grade Score Means for WSC - Females - 2003 vs. 1996 
Cohen' s dis calculated for WSC analysis for each grade for the 1996 - 2003 
change. For all Cohen' s d calculations the 1996 (baseline) standard deviation was used. 
Effect sizes are marked with an asterisk where there was a significant difference of p < 
.05 . For all three variables the effect sizes were classified as trivial ( d < 0.2 ), small ( 0.2 
:S d < 0.5 ), medium ( 0.5 :S d :S 0.8 ), or large ( d > 0.8 ). As shown in Table 26, the effect 
size for each grade between the two sets of data for WSC was trivial. 
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Table 26 
Effect Sizes for WSC - Females - 2003 vs. 1996 
Grade N 
One 116 
Two 118 
Three 124 
Four 156 
Five 140 
Six 149 
Seven 170 
(2003) 
M N 
11.45 113 
25.08 111 
35.68 108 
46.38 162 
52.23 149 
61.84 173 
68.86 164 
(1996) 
M 
10.37 
26.18 
36.52 
44.73 
54.29 
60.12 
65.77 
(1996) 
SD 
6.98 
10.72 
13.42 
15.40 
16.95 
14.41 
16.58 
Words Spelled Correctly - Males - 2003 vs. 1996 
Effect Size 
0.15 trivial 
-0.10 trivial 
-0.10 trivial 
0.11 trivial 
-0.10 trivial 
0.12 trivial 
0.19 trivial * 
The mean (M), standard deviation (SD), sample size (N), and standard error (SE) 
are placed in Table 27 for males in Words Spelled Correctly (WSC) in 2003 and 1996. 
The largest sample size in 2003 was 164 in Grade 7 (see column 4, row 9) and the 
smallest sample size was 131 in Grade 1 (see column 4, row 3). The largest sample size 
in 1996 was 160 in Grade 5 (see column 8, row 7) and the smallest sample size was 1 04 
in Grade 2 (see column 8, row 4). The mean score increased for each successive grade 
with both data sets. The 1996 median S.E. 1.09 multiplied by 1.96, provided the 95% 
confidence interval of± 2.15 used in Figure 13. 
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Table 27 
Descriptive Statistics for WSC- Males- 2003 vs. 1996 
(2003) (1996) 
Grade M SD N SE M SD N SE 
One 8.27 6.31 131 0.55 7.54 5.26 Ill 0.50 
Two 20.67 9.03 147 0.75 19.45 8.73 104 0.86 
Three 28.55 10.72 155 0.86 30.00 10.44 126 0.93 
Four 39.79 14.47 153 1.17 35.76 13.64 156 1.09 
Five 46.05 15.16 137 1.29 43.90 14.84 160 1.17 
Six 52.48 15.79 162 1.24 48.52 14.27 144 1.19 
Seven 57.51 14.87 164 1.16 55.43 17.02 156 1.36 
As illustrated in Figure 13, there is significant difference (p < .05) in the mean 
scores of WSC Males 2003 versus 1996 for Grades 4 and 6. As can be seen in Figure 13, 
the confidence intervals do not overlap the scores for Grades 4 and 6, signifying a 
definite difference in scores between the two years for those grades. Grades 5 and 7 
scores finished just inside the confidence intervals. 
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Figure 13. Grade Score Means for WSC -Males- 2003 vs. 1996 
Cohen's dis calculated for WSC analysis for each grade for the 1996 - 2003 
change. For all Cohen's d calculations the 1996 (baseline) standard deviation was used. 
Effect sizes are marked with an asterisk where there was a significant difference of p < 
.05. For all three variables the effect sizes were classified as trivial ( d < 0.2 ), small ( 0.2 
S d < 0.5 ), medium ( 0.5 S d S 0.8 ), or large ( d > 0.8 ). As shown in Table 28, the effect 
size for each grade between the two sets of data for WSC was either trivial or small. 
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Table 28 
Effect Sizes for WSC- Males- 2003 vs. 1996 
(2003) (1996) 
Grade N M N M 
One 131 8.27 111 7.54 
Two 147 20.67 104 19.45 
Three 155 28.55 126 30.00 
Four 153 39.79 156 35.76 
Five 137 46.05 160 43.90 
Six 162 52.48 144 48.52 
Seven 164 57.51 156 55.43 
(1996) 
SD 
5.26 
8.73 
10.44 
13.64 
14.84 
14.29 
17.02 
Effect Size 
0.14 trivial 
0.14 trivial 
-0.14 trivial 
0.30 small * 
0.14 trivial 
0.28 small * 
0.12 trivial 
Total Words Written- Females- 2003 vs. 1996 
The mean (M), standard deviation (SD), sample size (N), and standard error (SE) 
are placed in Table 29 for females in Total Words Written (TWW) in 2003 and 1996. The 
largest sample size in 2003 was 170 in Grade 7 (see column 4, row 9) and the smallest 
sample size was 116 in Grade 1 (see column 4, row 3). The largest sample size in 1996 
was 173 in Grade 6 (see column 8, row 8) and the smallest sample size was 141 in Grade 
3 (see column 8, row 5). The mean score increased for each successive grade in both data 
sets. The 1996 median S.E. 1.11 multiplied by 1.96, provided the 95% confidence 
interval of± 2.18 used in Figure 14. 
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Table 29 
Descriptive Statistics for TWW - Females- 2003 vs. 1996 
(2003) (1996) 
Grade M SD N SE M SD N SE 
One 15.28 8.45 116 0.78 14.16 7.94 165 0.62 
Two 29.17 12.57 118 1.16 29.32 10.89 157 0.87 
Three 38.76 13.16 124 1.18 39.95 13.03 141 1.10 
Four 49.32 14.90 156 1.19 48.10 15.16 162 1.19 
Five 54.36 15.60 140 1.32 57.64 16.60 151 1.35 
Six 63.76 17.65 149 1.45 62.40 14.57 173 1.11 
Seven 70.56 16.69 170 1.28 68.07 16.51 164 1.29 
As illustrated in Figure 14, there is significant difference (p < .05) in the mean 
scores ofTWW Females 2003 versus 1996 for Grades 5 and 7. As can be seen in Figure 
12, the confidence intervals do not overlap the scores for Grades 5 and 7, signifying a 
definite difference in scores between the two years for that grade. Of note is that the 
mean scores in Grades 3 and 5 in 2003 are lower than the mean scores for those grades in 
1996, with Grade 5 significantly lower. 
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Figure 14. Grade Score Means for TWW - Females - 2003 vs. 1996 
Cohen' s dis calculated for TWW analysis for each grade for the 1996 - 2003 
change. For all Cohen' s d calculations the 1996 (baseline) standard deviation was used. 
Effect sizes are marked with an asterisk where there was a significant difference of p < 
.05. For all three variables the effect sizes were classified as trivial ( d < 0.2 ), small ( 0.2 
~ d < 0.5 ), medium ( 0.5 ~ d ~ 0.8 ), or large ( d > 0.8 ). As shown in Table 30, the effect 
size for each grade between the two sets of data for TWW was primarily trivial. 
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Table 30 
Effect Sizes for TWW- Females- 2003 vs. 1996 
(2003) (1996) 
Grade N M N M 
One 116 15.28 165 14.16 
Two 118 29.17 157 29.32 
Three 124 38.76 141 39.95 
Four 156 49.32 162 48.10 
Five 140 54.36 151 57.64 
Six 149 63.76 173 62.40 
Seven 170 70.56 164 68.07 
(1996) 
SD 
7.94 
10.89 
13.03 
15.16 
16.60 
14.57 
16.51 
Effect Size 
0.14 trivial 
0.00 trivial 
-0.10 trivial 
0.08 trivial 
-0.20 small* 
0.09 trivial 
0.15 trivial * 
Total Words Written- Males- 2003 vs. 1996 
The mean (M), standard deviation (SD), sample size (N), and standard error (SE) 
are placed in Table 31 for males in Total Words Written (TWW) in 2003 and 1996. The 
largest sample size in 2003 was 164 in Grade 7 (see column 4, row 9) and the smallest 
sample size was 131 in Grade 1 (see column 4, row 3). The largest sample size in 1996 
was 178 in Grade 3 (see column 8, row 5) and the smallest sample size was 144 in grade 
6 (see column 8, row 8). The mean score increased for each successive grade with both 
data sets. The 1996 median S.E. 1.11 multiplied by 1.96, provided the 95% confidence 
interval of± 2.17 used in Figure 15. 
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Table 31 
Descriptive Statistics for TWW- Males - 2003 vs. 1996 
(2003) (1996) 
Grade M SD N SE M SD N SE 
One 11.83 7.79 131 0.68 12.07 6.81 153 0.55 
Two 24.97 9.13 147 0.75 23.01 8.88 155 0.71 
Three 32.02 10.90 155 0.87 33.60 10.30 178 0.77 
Four 42.67 14.40 153 1.16 38.84 13.80 156 1.11 
Five 48.85 15.50 137 1.32 47.87 14.30 163 1.12 
Six 54.90 15.70 162 1.23 51 .79 14.60 144 1.21 
Seven 60.05 15.10 164 1.18 57.94 17.30 156 1.39 
As illustrated in Figure 15, there is significant difference (p < .05) in the mean 
scores of TWW Males 2003 versus 1996 for Grades 4 and 6. As can be seen in Figure 15, 
the confidence intervals do not overlap the scores for Grades 4 and 6, signifying a 
definite difference in scores between the two years for those grades. Of note is that there 
is a decrease in Grade 3 scores. 
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Figure 15. Grade Score Means for TWW - Males - 2003 vs. 1996 
Cohen's dis calculated for TWW analysis for each grade for the 1996- 2003 
change. For all Cohen' s d calculations the 1996 (baseline) standard deviation was used. 
Effect sizes are marked with an asterisk where there was a significant difference of p < 
.05. For all three variables the effect sizes were classified as trivial ( d < 0.2 ), small ( 0.2 
:S d < 0.5 ), medium ( 0.5 :S d :S 0.8 ), or large ( d > 0.8 ). As shown in Table 32, the effect 
size for each grade between the two sets of data for TWW was either trivial or small. 
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Table 32 
Effect Sizes for TWW- Males- 2003 vs. 1996 
(2003) (1996) 
Grade N M N M 
One 131 11.83 153 12.07 
Two 147 24.97 155 23.01 
Three 155 32.02 178 33.60 
Four 153 42.67 156 38.84 
Five 137 48.85 163 47.87 
Six 162 54.90 144 51.79 
Seven 164 60.05 156 57.94 
(1996) 
SD 
6.81 
8.88 
10.25 
13.81 
14.25 
14.57 
17.31 
Effect Size 
0.00 trivial 
0.22 small 
- 0.15 trivial 
0.28 small* 
0.07 trivial 
0.21 small* 
0.12 trivial 
Summary of Female 2003 versus Female 1996 and Male 2003 versus Male 1996 
Males clearly saw the greatest increase of mean scores in 2003 in comparison to 
females. In Words Read Correctly, females had an increase in mean scores in six grades, 
two significantly, while males also had an increase in mean scores in six grades, however 
all six were significant increases. 
In Words Spelled Correctly, females had an increase in mean scores in four 
grades, one significantly, while males had an increase in six grades, two significantly. Of 
note is that females had a decrease in mean scores in 2003 in three grades, while males 
had a decrease in only one grade. 
In Total Words Written, females had an increase in mean scores in three grades, 
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two significantly, while males had an increase in five grades, two of which were 
significant. Of note is that females had a decrease in mean scores in 2003 in two grades, 
while males had a decrease in only one grade. 
SERIES FOUR: Introduction of 10th Percentile- 2003 versus 1996 (Combined 
Genders/Female vs. Female/Male vs. Male) 
This series of statistics and analysis will look at the differences in 1996 versus 
2003 of scores at the 1Oth percentile. The data will provide some insight as to which 
gender has made the greatest gains at the percentile that is sometimes used as a cut off for 
deciding student support. 
Words Read Correctly -10th Percentile- Combined Genders- 2003 vs. 1996 
The tenth percentile (P 10) , standard deviation (SD), sample size (N), and standard 
error (SE) are placed in Table 33 for Words Read Correctly (WRC) for Combined 
Genders in 2003 and 1996. The researcher recognizes that the standard error is a standard 
deviation for the mean. The standard error of the median (50th percentile) is 
approximately 1.25 times as large as S.E. (Glass & Hopkins, 1996, p. 245). No standard 
error for another percentile (i.e. the lOth percentile) is described. For the remainder of this 
study the standard error of the median S.E. is used for illustrative purposes only. 
Therefore confidence intervals and adoptions of Cohen' s d with the lOth percentile values 
cannot be strictly interpreted but merely serve to describe the degree of change. The 1996 
median S.E. 2.30 multiplied by 1.96 multiplied by 1.25, provided the 95% confidence 
interval of± 5.64 used in Figure 16. 
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Table 33 
Descriptive Statistics for WRC- I 01h Percentile- Combined Genders- 2003 vs. 1996 
(2003) (1996) 
Grade P10 SD N SE P10 SD N SE 
One 7.00 29.60 247 1.88 6.00 31.94 318 1.79 
Two 25.00 42.32 265 2.60 27.00 35.45 314 2.00 
Three 62.00 39.47 281 2.35 49.10 41.13 320 2.30 
Four 69.00 38.30 309 2.18 58.00 41.80 318 2.34 
Five 80.70 38.55 276 2.32 68.20 41.86 311 2.37 
Six 86.00 38.17 312 2.16 69.00 41.29 320 2.31 
Seven 91.60 40.18 335 2.20 84.00 41.07 319 2.30 
As illustrated in Figure 16, there is significant change (p < .05) in the scores of 
the two data sets for WRC at the 1Oth percentile for Combined Genders. With the 
exception of Grades 1 and 2, all grades in 2003 significantly increased scores in 
comparison to the 1996 scores. As can be seen in Figure 16, the confidence intervals do 
not overlap for Grades 3 to 7, signifying growth between the two years. Grade 1 and 2 
scores at the 1Oth percentile were virtually unchanged. 
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Figure 16. Grade Score Means in WRC - 1Oth Percentile - Combined Genders - 2003 
vs. 1996. 
Cohen' s dis calculated for WRC analysis at the lOth percentile for each grade for 
the 1996-2003 change. For all Cohen' s d calculations the 1996 (baseline) standard 
deviation was used. Effect sizes where there was a significant difference of p < 0.05 are 
marked with an asterisk. For all three variables the effect sizes were classified as trivial 
( d < 0.2), small ( 0.2 S d < 0.5 ), medium ( 0.5 S d S 0.8 ), or large ( d > 0.8 ). As shown 
in Table 34, the effect size for each grade between the two data sets for WRC at the 1Oth 
percentile ranged from trivial to small. 
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Table 34 
Effect Sizes for WRC- I OthPercentile - Combined Genders- 2003 vs. 1996 
(2003) 
Grade N N 
One 247 7.00 318 
Two 265 25.00 314 
Three 281 62.00 320 
Four 309 69.00 318 
Five 276 80.70 311 
Six 312 86.00 320 
Seven 335 91.60 319 
(1996) 
6.00 
27.00 
49.10 
58.00 
68.20 
69.00 
84.00 
(1996) 
SD 
31.94 
35.45 
41.13 
41.80 
41.86 
41.29 
41.07 
Effect Size 
0.03 trivial 
-0.06 trivial 
0.31 small* 
0.26 small* 
0.30 small* 
0.41 small* 
0.19 trivial * 
Words Spelled Correctly -lOth Percentile- Combined Genders- 2003 vs. 1996 
The tenth percentile (P 10), standard deviation (SD), sample size (N), and standard 
error (SE) are placed in Table 35 for Words Spelled Correctly (WSC) for Combined 
Genders in 2003 and 1996. The 1996 median S.E. 0.85 multiplied by 1.96 multiplied by 
1.25, provided the 95% confidence interval of± 2.08 used in Figure 17 . 
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Table 35 
Descriptive Statistics for WSC- I oth Percentile - Combined Genders- 2003 vs. 1996 
(2003) (1996) 
Grade SD N SE PIO SD N SE 
One 2.00 7.03 247 0.45 2.00 6.33 224 0.42 
Two 11.00 10.83 265 0.67 10.00 10.35 215 0.71 
Three 17.00 12.25 279 0.73 18.50 12.32 234 0.81 
Four 24.00 14.84 309 0.84 21.00 15.22 318 0.85 
Five 30.80 15.74 277 0.95 29.00 16.70 309 0.95 
Six 36.20 17.33 311 0.98 34.00 15.45 317 0.87 
Seven 43 .50 16.90 334 0.92 40.00 17.55 320 0.98 
As illustrated in Figure 17, there is significant change (p < .05) in the scores of 
the two data sets for WSC at the 1oth percentile for Combined Genders. Grades 4, 6, and 
7 in 2003 significantly increased their scores in WSC at the 1Oth percentile in comparison 
to the 1996 scores. As can be seen in Figure 1 7, the confidence intervals do not overlap 
for Grades 4, 6, and 7, signifying growth at the 1Oth percentile from 1996 to 2003. 
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Figure 17. Grade Score Means in WSC - 1Oth Percentile - Combined Genders - 2003 vs. 
1996 
Cohen's dis calculated for WSC analysis at the lOth percentile for each grade for 
the 1996-2003 change. For all Cohen's d calculations the 1996 (baseline) standard 
deviation was used. Effect sizes where there was a significant difference of p < .05 are 
marked with an asterisk. For all three variables the effect sizes were classified as trivial 
( d < 0.2), small ( 0.2 :S d < 0.5 ), medium ( 0.5 :S d :S 0.8 ), or large ( d > 0.8 ). As shown 
in Table 36, the effect size for each grade between the two data sets for WSC at the 1Oth 
percentile was primarily trivial, although Grade 4 and 7 effect sizes nudged into the small 
range. 
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Table 36 
Effect Sizes for WSC- 1 01h Percentile - Combined Genders- 2003 vs. 1996 
Grade 
One 
Two 
Three 
Four 
Five 
Six 
Seven 
(2003) (1996) 
N PIO N 
247 2.00 224 2.00 
265 11.00 215 10.00 
279 17.00 234 18.50 
309 24.00 318 21.00 
277 30.80 309 29.00 
311 36.20 317 34.00 
334 43.50 320 40.00 
(1996) 
SD 
6.33 
10.35 
12.32 
15.22 
16.70 
15.45 
17.55 
Effect Size 
0.00 trivial 
0.10 trivial 
-0.12 trivial 
0.20 small* 
0.11 trivial 
0.14 trivial * 
0.20 small* 
Total Words Written -lOth Percentile- Combined Genders- 2003 vs. 1996 
The tenth percentile (P 10), standard deviation (SD), sample size (N), and standard 
error (SE) are placed in Table 37 for Total Words Written (TWW) for Combined Genders 
in 2003 and 1996. The 1996 median S.E. 0.92 multiplied by 1.96 multiplied by 1.25, 
provided the 95% confidence interval of± 2.25 used in Figure 18. 
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Table 37 
Descriptive Statistics for TWW- I 01h Percentile - Combined Genders- 2003 vs. 1996 
(2003) (1996) 
Grade SD N SE PJO SD N SE 
One 4.00 8.28 247 0.53 4.00 7.48 318 0.42 
Two 14.00 10.98 265 0.67 13.00 10.42 312 0.59 
Three 21.00 12.39 279 0.74 21.00 11.97 319 0.67 
Four 28.00 15.00 309 0.85 24.90 15.21 318 0.85 
Five 34.00 15.77 277 0.95 33.00 16.16 314 0.91 
Six 38.20 17.19 311 0.97 37.00 15.48 317 0.87 
Seven 46.00 16.77 334 0.92 43.00 17.62 320 0.99 
As illustrated in Figure 18, there is significant change (p < .05) in the scores of 
the two data sets for TWW at the 1Oth percentile for Combined Genders. Grades 4 and 7 
in 2003 significantly increased their scores in TWW in comparison to the 1996 scores. As 
can be seen in Figure 18, the confidence intervals clearly do not overlap for Grades 4 and 
7, signifying growth between the two data sets. 
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Figure 18. Grade Score Means in TWW - 1Oth Percentile - Combined Genders - 2003 
vs. 1996 
Cohen' s dis calculated for TWW analysis at the lOth percentile for each grade for 
the 1996-2003 change. For all Cohen's d calculations the 1996 (baseline) standard 
deviation was used. Effect sizes where there was a significant difference ofp < .05 are 
marked with an asterisk. For all three variables the effect sizes were classified as trivial 
( d < 0.2), small ( 0.2 :::; d < 0.5 ), medium ( 0.5 :::; d:::; 0.8 ), or large ( d > 0.8 ). As shown 
in Table 38, the effect size for each grade between the two years for TWW at the lOth 
percentile was primarily trivial, although grade 7 was high trivial and grade 4 was small. 
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Table 38 
Effect Sizes for TWW- 1 01h Percentile - Combined Genders - 2003 vs. 1996 
Grade 
One 
Two 
Three 
Four 
Five 
Six 
Seven 
(2003) (1996) 
N N 
247 4.00 318 4.00 
265 14.00 312 13.00 
279 21.00 319 21.00 
309 28.00 318 24.90 
277 34.00 314 33.00 
311 38.20 317 37.00 
334 46.00 320 43.00 
(1996) 
SD 
7.48 
10.42 
11.97 
15.21 
16.16 
15.48 
17.62 
Effect Size 
0.00 trivial 
0.10 trivial 
0.00 trivial 
0.20 small* 
0.06 trivial 
0.08 trivial 
0.17 trivial * 
Words Read Correctly -lOth Percentile- Females- 2003 vs. 1996 
The tenth percentile (P 10), standard deviation (SD), sample size (N), and standard 
error (SE) are placed in Table 39 for females in Words Read Correctly (WRC) at the lOth 
percentile in 2003 and 1996. The 1996 median S.E. 3.3 multiplied by 1.96 multiplied by 
1.25, provided the 95% confidence interval of± 8.09 used in Figure 19. 
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Table 39 
Descriptive Statistics for WRC- I 01h Percentile -Females- 2003 vs. 1996 
(2003) (1996) 
Grade SD N SE Pw SD N SE 
One 10.20 30.89 115 2.88 5.00 35.42 165 2.76 
Two 31.60 44.02 118 4.05 35.00 34.45 159 2.73 
Three 71.50 35.21 124 3.16 50.50 41.75 142 3.50 
Four 74.00 39.05 156 3.13 57.80 43.03 163 3.37 
Five 82.00 39.48 141 3.32 73.00 40.88 149 3.35 
Six 86.00 41.44 149 3.39 73.50 39.90 174 3.03 
Seven 95.20 39.88 171 3.05 91.50 42.31 164 3.30 
As illustrated in Figure 19, there is significant difference (p < .05) in the scores of 
WRC at the lOth percentile for Females 2003 versus 1996 for Grades 3, 4, 5, and 6. As 
can be seen in Figure 19, the confidence intervals do not overlap the scores for Grades 3 
to 6, signifying a definite difference in scores between the two years for those grades. 
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Figure 19. Grade Score Means for WRC- lOth Percentile- Females- 2003 vs. 1996 
Cohen' s dis calculated for WRC analysis at the 1oth percentile for each grade for 
the 1996-2003 change. For all Cohen' s d calculations the 1996 (baseline) standard 
deviation was used. Effect sizes are marked with an asterisk where there was a significant 
difference of p < .05 . For all three variables the effect sizes were classified as trivial ( d < 
0.2 ), small ( 0.2 :S d < 0.5 ), medium ( 0.5 :S d :S 0.8 ), or large ( d > 0.8 ). As shown in 
Table 40, the effect size for each grade between the two sets of data for WRC at the 1oth 
percentile ranged from trivial to small to medium. 
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Table 40 
Effect Sizes for WRC- 1 01h Percentile -Females - 2003 vs. 1996 
(2003) 
Grade Pw M 
One 115 10.20 
Two 118 31.60 
Three 124 71.50 
Four 156 74.00 
Five 141 82.00 
Six 149 86.00 
Seven 171 95.20 
(1996) 
N 
165 5.00 
159 35.00 
142 50.50 
163 57.80 
149 73.00 
174 73 .50 
164 91.50 
(1996) 
SD 
35.42 
34.45 
41.75 
43.03 
40.88 
39.90 
42.31 
Effect Size 
0.15 trivial 
-0.10 trivial 
0.50 medium* 
0.38 small* 
0.22 small* 
0.31 small* 
0.09 trivial 
Words Read Correctly - lOth Percentile - Males - 2003 vs. 1996 
The tenth percentile (P 10), standard deviation (SD), sample size (N), and standard 
error (SE) are placed in Table 41 for males in Words Read Correctly (WRC) at the lOth 
percentile in 2003 and 1996. The 1996 median S.E. 3.04 multiplied by 1.96 multiplied 
by 1.25, provided the 95% confidence interval of± 7.45 used in Figure 20. 
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Table 41 
Descriptive Statistics for WRC- 1 01h Percentile- Males- 2003 vs. 1996 
(2003) (1996) 
Grade SD N SE Pw SD N SE 
One 5.30 28.09 132 2.44 6.00 27.38 153 2.21 
Two 21.80 39.71 147 3.27 21.40 34.12 155 2.74 
Three 47.40 42.25 157 3.37 49.00 40.17 178 3.01 
Four 62.40 37.58 153 3.04 58.00 39.94 155 3.21 
Five 77.60 37.05 135 3.19 62.00 41.16 162 3.23 
Six 81.80 34.03 163 2.67 62.40 41.96 146 3.47 
Seven 90.00 40.02 164 3.13 75.20 37.86 155 3.04 
As illustrated in Figure 20, there is significant difference (p < .05) in the scores of 
WRC at the lOth percentile for Males 2003 versus 1996 for Grades 5, 6, and 7. As can be 
seen in Figure 20, the confidence intervals do not overlap the scores for Grades 5 to 7, 
signifying a definite difference in scores between the two years for the grades. 
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Figure 20. Grade Score Means for WRC - 1Oth Percentile- Males- 2003 vs. 1996 
Cohen's dis calculated for WRC analysis at the 1oth percentile for each grade for 
the 1996 - 2003 change. For all Cohen' s d calculations the 1996 (baseline) standard 
deviation was used. Effect sizes are marked with an asterisk where there was a significant 
difference of p < .05. For all three variables the effect sizes were classified as trivial ( d < 
0.2 ), small ( 0.2 :S d < 0.5 ), medium ( 0.5 ::; d :S 0.8 ), or large ( d > 0.8 ). As shown in 
Table 42, the effect size for each grade between the two sets of data for WRC at the 1oth 
percentile ranged from trivial in the lower grades to small in the upper grades. 
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Table 42 
Effect Sizes for WRC- 1 01h Percentile - Males - 2003 vs. 1996 
(2003) 
Grade N 
One 132 5.30 
Two 147 21.80 
Three 157 47.40 
Four 153 62.40 
Five 135 77.60 
Six 163 81.80 
Seven 164 90.00 
(1996) 
N 
153 6.00 
155 21.40 
178 49.00 
155 58.00 
162 62.00 
146 62.40 
155 75.20 
(1996) 
SD 
27.38 
34.12 
40.17 
39.94 
41.16 
41.97 
37.86 
Effect Size 
0.03 trivial 
0.01 trivial 
-0.04 trivial 
0.11 trivial 
0.38 small* 
0.46 small* 
0.39 small* 
Words Spelled Correctly -lOth Percentile- Females- 2003 vs. 1996 
The tenth percentile (P 10), standard deviation (SD), sample size (N), and standard 
error (SE) are placed in Table 43 for females in Words Spelled Correctly (WSC) at the 
1Oth percentile in 2003 and 1996. The 1996 median S.E. 1.21 multiplied by 1.96 
multiplied by 1.25, provided the 95% confidence interval of± 2.97 used in Figure 21. 
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Table 43 
Descriptive Statistics for WSC- 1 01h Percentile -Females- 2003 vs. 1996 
(2003) (1996) 
Grade SD N SE SD N SE 
One 3.00 7.45 116 0.69 2.00 6.98 113 0.66 
Two 11 .00 12.32 118 1.13 12.20 10.70 111 1.02 
Three 20.00 12.91 124 1.16 19.90 13.40 108 1.29 
Four 28.00 14.53 156 1.16 26.30 15.40 162 1.21 
Five 33.10 15.76 140 1.33 37.00 17.00 149 1.39 
Six 39.00 17.66 149 1.45 44.40 14.40 173 1.10 
Seven 48.20 16.91 170 1.30 44.50 16.60 164 1.29 
Scores ofWSC at the lOth percentile for Females 2003 versus 1996 have some 
interesting results as seen in Figure 21.Grades 5, 6, and 7 show significant differences 
between the two data sets at the 1Oth percentile. While Grade 7 shows significant growth 
in 2003, Grades 5 and 6 show some significant regression. 
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Figure 21. Grade Score Means for WSC - 1 01h Percentile - Females - 2003 vs. 1996 
Cohen' s dis calculated for WSC analysis at the 1oth percentile for each grade for 
the 1996-2003 change. For all Cohen' s d calculations the 1996 (baseline) standard 
deviation was used. Effect sizes are marked with an asterisk where there was a significant 
difference of p < .05. For all three variables the effect sizes were classified as trivial ( d < 
0.2 ), small ( 0.2 :S d < 0.5 ), medium ( 0.5 :S d :S 0.8 ), or large ( d > 0.8 ). As shown in 
Table 44, the effect size for each grade between the two sets of data for WSC at the 1 01h 
percentile ranged from trivial to small. 
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Table 44 
Effect Sizes for WSC- I 01h Percentile - Females - 2003 vs. 1996 
(2003) 
Grade N Pw 
One 116 3.00 
Two 118 11.00 
Three 124 20.00 
Four 156 28.00 
Five 140 33.10 
Six 149 39.00 
Seven 170 48.20 
(1996) 
N 
113 2.00 
Ill 12.20 
108 19.90 
162 26.30 
149 37.00 
173 44.40 
164 44.50 
(1996) 
SD 
6.98 
10.72 
13.42 
15.40 
16.95 
14.41 
16.58 
Effect Size 
0.14 trivial 
- 0.11 trivial 
0.01 trivial 
0.11 trivial 
-0.23 small* 
- 0.37 small* 
0.22 small* 
Words Spelled Correctly -lOth Percentile- Males- 2003 vs. 1996 
The tenth percentile (P 10), standard deviation (SD), sample size (N), and standard 
error (SE) are placed in Table 45 for males in Words Spelled Correctly (WSC) at the lOth 
percentile in 2003 and 1996. The 1996 median S.E. 1.09 multiplied by 1.96 multiplied by 
1.25, provided the 95% confidence interval of± 2.67 used in Figure 22. 
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Table 45 
Descriptive Statistics for WSC- I 01h Percentile - Males - 2003 vs. 1996 
(2003) (1996) 
Grade SD N SE SD N SE 
One 1.00 6.31 131 0.55 1.20 5.26 111 0.50 
Two 10.80 9.03 147 0.75 9.00 8.73 104 0.86 
Three 16.00 10.72 155 0.86 17.00 10.44 126 0.93 
Four 22.40 14.47 153 1.17 20.00 13 .64 156 1.09 
Five 27.80 15.16 137 1.29 24.00 14.84 160 1.17 
Six 34.00 15.79 162 1.24 31.00 14.27 144 1.19 
Seven 39.00 14.87 164 1.16 36.70 17.02 156 1.36 
As illustrated in Figure 22, there is significant difference (p < .05) in the scores of 
WSC at the 1Oth percentile for Males 2003 versus 1996 Grades 5 and 6. As can be seen in 
Figure 22, the confidence intervals do not overlap the scores for Grades 5 and 6, 
signifying a definite difference in scores between the two years for those grades. Grades 
4 and 7 improved scores for 2003 were just inside the confidence intervals. 
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Figure 22. Grade Score Means for WSC - 1Oth Percentile - Males - 2003 vs. 1996 
Cohen' s dis calculated for WSC analysis at the 1Oth percentile for each grade for 
the 1996 - 2003 change. For all Cohen's d calculations the 1996 (baseline) standard 
deviation was used. Effect sizes are marked with an asterisk where there was a significant 
difference of p < .05. For all three variables the effect sizes were classified as trivial ( d < 
0.2 ), small ( 0.2 :S d < 0.5 ), medium ( 0.5 :S d :S 0.8 ), or large ( d > 0.8 ). As shown in 
Table 46, the effect size for each grade between the two sets of data for WSC was either 
trivial or small. 
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Table 46 
Effect Sizes for WSC- I 01h Percentile -Males - 2003 vs. 1996 
(2003) 
Grade N Pw 
One 131 1.00 
Two 147 10.80 
Three 155 16.00 
Four 153 22.40 
Five 137 27.80 
Six 162 34.00 
Seven 164 39.00 
(1996) 
N 
111 1.20 
104 9.00 
126 17.00 
156 20.00 
160 24.00 
144 31 .00 
156 36.70 
(1996) 
SD 
5.26 
8.73 
10.44 
13 .64 
14.84 
14.29 
17.02 
Effect Size 
0.04 trivial 
0.21 small 
- 0.10 trivial 
0.18 trivial 
0.26 small* 
0.21 small* 
0.14 trivial 
Total Words Written -lOth Percentile- Females- 2003 vs. 1996 
The tenth percentile (P 10), standard deviation (SD), sample size (N), and standard 
error (SE) are placed in Table 47 for females in Total Words Written (TWW) at the lOth 
percentile in 2003 and 1996. The 1996 median S.E. 1.11 multiplied by 1.96 multiplied by 
1.25, provided the 95% confidence interval of± 3.56 used in Figure 23. 
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Table 47 
Descriptive Statistics for TWW - 1Oth Percentile - Females - 2003 vs. 1996 
(2003) (1996) 
Grade PIO SD N SE SD N SE 
One 5.00 8.45 116 0.78 4.00 7.94 165 0.62 
Two 15.00 12.57 118 1.16 15.80 10.89 157 0.87 
Three 24.50 13.16 124 1.18 23.00 13.03 141 1.10 
Four 30.70 14.90 156 1.19 28.60 15.16 162 1.19 
Five 36.00 15.60 140 1.32 40.20 16.60 151 1.35 
Six 41.00 17.65 149 1.45 47.00 14.57 173 1.11 
Seven 50.20 16.69 170 1.28 47.00 16.51 164 1.29 
As illustrated in Figure 23 , there is significant difference (p < .05) in the scores of 
TWW at the lOth percentile for Females 2003 versus 1996 for Grades 5 and 6. In 2003 
Grades 5 and 6 show significant regressive differences between the two data sets, while 
Grade 7 scores improved just inside the confidence intervals. 
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Figure 23 . Grade Score Means for TWW- lOth Percentile- Females- 2003 vs. 1996 
Cohen' s dis calculated for TWW analysis at the 1Oth percentile for each grade for 
the 1996 - 2003 change. For all Cohen's d calculations the 1996 (baseline) standard 
deviation was used. Effect sizes are marked with an asterisk where there was a significant 
difference of p < .05. For all three variables the effect sizes were classified as trivial ( d < 
0.2 ), small ( 0.2 :S d < 0.5 ), medium ( 0.5 :S d :S 0.8 ), or large ( d > 0.8 ). As shown in 
Table 48, the effect size for each grade between the two sets of data for TWW at the 1Oth 
percentile ranged from trivial to small. 
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Table 48 
Effect Sizes for TWW - 1 01h Percentile - Females - 2003 vs. 1996 
(2003) 
Grade N 
One 116 5.00 
Two 118 15.00 
Three 124 24.50 
Four 156 30.70 
Five 140 36.00 
Six 149 41.00 
Seven 170 50.20 
(1996) 
N 
165 4.00 
157 15.80 
141 23.00 
162 28.60 
151 40.20 
173 47.00 
164 47.00 
(1996) 
SD 
7.94 
10.89 
13.03 
15.16 
16.60 
14.57 
16.51 
Effect Size 
0.13 trivial 
-0.07 trivial 
0.12 trivial 
0.14 trivial 
-0.25 small* 
- 0.41 small* 
0.19 trivial 
Total Words Written -lOth Percentile- Males- 2003 vs. 1996 
The tenth percentile (P 10), standard deviation (SD), sample size (N), and standard 
error (SE) are placed in Table 49 for males in Total Words Written (TWW) at the lOth 
percentile in 2003 and 1996. The 1996 median S.E. 1.11 multiplied by 1.96 multiplied by 
1.25, provided the 95% confidence interval of± 2.72 used in Figure 24. 
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Table 49 
Descriptive Statistics for TWW- I o th Percentile - Males- 2003 vs. 1996 
(2003) (1996) 
Grade SD N SE SD N SE 
One 3.00 7.79 131 0.68 4.00 6.81 153 0.55 
Two 14.00 9.13 147 0.75 11.00 8.88 155 0.71 
Three 19.00 10.90 155 0.87 20.90 10.30 178 0.77 
Four 24.00 14.40 153 1.16 22.70 13.80 156 1.11 
Five 30.00 15.50 137 1.32 27.40 14.30 163 1.12 
Six 36.30 15.70 162 1.23 33.50 14.60 144 1.21 
Seven 41.00 15.10 164 1.18 38.00 17.30 156 1.39 
As illustrated in Figure 24, there is significant difference (p < .05) in the scores of 
TWW at the lOth percentile for Males 2003 versus 1996 Grades 2, 6, and 7. As can be 
seen in Figure 24, the confidence intervals do not overlap the scores for Grades 2, 6, and 
7, signifying a definite improvement in scores between the two years for those grades. 
Grade 5 improvement was just inside the confidence intervals. 
83 
45 
40 
35 
CJ) 
w 
0::: 30 0 
(.) 
CJ) 
z 25 <( 
w 
~ 
w 20 ...J 
i= 
~ 0 
::I: 15 1-
0 ..... 
10 
5 
0 
TWW - MALES - 2003 VS. 1996 - 1OTH% TILE 
........ ~ 
~~~ 
~~ 
~ / 
J.-~ v /v 
~v 
/ 
!f' 
G1 G2 G3 G4 
GRADES 
G5 G6 G7 
Figure 24. Grade Score Means for TWW- lOth Percentile- Males- 2003 vs. 1996 
Cohen' s d is calculated for TWW analysis at the 1Oth percentile for each grade for 
the 1996-2003 change. For all Cohen's d calculations the 1996 (baseline) standard 
deviation was used. Effect sizes are marked with an asterisk where there was a significant 
difference of p < .05. For all three variables the effect sizes were classified as trivial ( d < 
0.2 ), small ( 0.2 :S d < 0.5 ), medium ( 0.5 :S d :S 0.8 ), or large ( d > 0.8 ). As shown in 
Table 50, the effect size for each grade between the two sets of data for TWW was either 
trivial or small. 
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Table 50 
Effect Sizes for TWW- I 01h Percentile -Males- 2003 vs. 1996 
Grade 
One 
Two 
Three 
Four 
Five 
Six 
Seven 
(2003) (1996) (1996) 
N Pw N SD Effect Size 
131 3.00 153 4.00 6.81 - 0.15 trivial 
147 14.00 155 11.00 8.88 0.34 small* 
155 19.00 178 20.90 10.25 -0.19 trivial 
153 24.00 156 22.70 13 .81 0.09 trivial 
137 30.00 163 27.40 14.25 0.18 trivial 
162 36.30 144 33.50 14.57 0.19 trivial * 
164 41.00 156 38.00 17.31 0.17 trivial* 
Summary of 10th Percentile- 2003 versus 1996 (Combined Genders/Female 
vs. Female/Male vs. Male) 
In 2003 the results for combined genders at the 1oth percentile in WRC, WSC, and 
TWW tended to have significant increases over 1996 scores in the intermediate grades ( 4 
to 7): WRC had significant increases in Grades 3 to 7; WSC had significant increases in 
Grades 4, 6, and 7; and TWW had significant increases in Grades 4 and 7. 
When separating the genders, it was obvious that the most gains in 2003 at the 
1oth percentile were with males. In WRC females showed a significant increase in Grades 
3 to 6 with some regression in Grade 2, while males had significant increase in Grades 5 
to 7, with marginal regression in Grade 3. In WSC females showed a significant increase 
in Grade 7, some regression in grade 2, and significant regression in Grades 5 and 6. 
Males in WSC had significant increases in Grades 6 and 7, with Grade 3 regressing. 
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Females in TWW significantly regressed in Grades 5 and 6, while males had significant 
increases in Grades 2, 6, and 7, with some regression in Grades 1 and 3. 
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CHAPTER FOUR: DISCUSSION AND CONCLUSION 
The first series of 2003 versus 1996 comparisons of all students (combined 
genders) revealed that significant growth took place in nearly all grades for Words Read 
Correctly and primarily in the intermediate grades for Words Spelled Correctly and Total 
Words Written. Series two revealed that although the gap between females and males for 
the three variables remained statistically significant all grades effect size, males had 
narrowed the gap in the majority of grades. Series three revealed that although females 
had some increases in their 2003 scores, males had more significant increases. Males had 
clearly made more progress in their mean scores over the seven year span. Series four 
revealed that both genders had significant growth primarily in the intermediate grades at 
the 1Oth percentile, with males having more growth in more grades. 
All four series of data indicate that, although there was some instances regression 
between 2003 and 1996, the majority ofmean scores had increased, with a large portion 
increasing significantly. The significant growth at the 1Oth percentile for both genders 
revealed the importance of ongoing CBM renorming to help prevent students at this level 
from being over looked for support. By using outdated norms, students in need may be 
bypassed for the support they might have qualified for in years past. 
The evidence supports the position that ongoing renorming of CBM norms will 
lead to continued accurate interpretation of student's scores in the future. If CBM testing 
is going to continue to be an indicator for support and growth, renorming should continue 
on a regular basis. Also, despite the fact that the gender gap has been reduced, the 
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challenge continues to implement strategies and interventions that will enable male 
students to equal female students in reading and writing fluency. Discussion within each 
schools growth plans may contribute to such a process. 
Limitations of the study 
This study did not examine school curriculum or practices that may have 
contributed to the changes in CBM norms. It did not interview or survey teachers to 
determine if they perceive differences or whether they have made conscious efforts to 
improve reading and writing skills for males or students at the lower ranges of 
achievement. 
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